Basic fibroblast growth factor promotes transmitter storage and synthesis in cultured chromaffin cells.
We have studied the effects of basic fibroblast growth factor (bFGF), which occurs in the adrenal medulla, on the survival, morphological phenotype, storage capacity for catecholamines and induction of the synthesizing enzymes tyrosine hydroxylase (TH) and phenylethanolamine-N-methyltransferase (PNMT) of cultured chromaffin cells from young postnatal rats. Basic FGF (40 ng/ml), like nerve growth factor (NGF; 40 ng/ml) prevented a drastic numerical decrease of chromaffin cells over a 4-day culture period, but, in contrast to NGF, did not induce neurite outgrowth, unless the cells were maintained for 7 days. Basic FGF was also more effective than NGF in maintaining the initial storage capacity for catecholamines, and even increased it under certain culture conditions (laminin instead of polyornithine, or 200 ng instead of 40 ng/ml). Basic FGF and NGF did not induce TH and PNMT activities beyond their initial levels, but partially prevented the reduction of TH activity seen after 4 days in culture. Based on the present data and the previously reported greater in vitro survival and transmitter stability of older chromaffin cells, which contain bFGF, and the relative instability of young postnatal chromaffin cells, which express no or very low levels of bFGF until 8 days postnatally, but respond to it, we hypothesize that bFGF is an important autocrine/paracrine maintenance factor for adult chromaffin cells.